The Delphi technique has been used since the 1950s to collect the opinions of experts; to gauge their indications, and in some instances, to develop a consensus. This systematic collection and aggregation of informed judgments from a group of experts on specific questions or issues is a highly efficient and cost-effective means to establish guidelines and policies, when compared to other strategies, such as committee meetings or personal interviews. Objective. Examine the content validation process of the proposed criteria of the American Society of Health System Pharmacists (ASHP) for amikacin use in hospital settings. Material and Method. The Delphi technique was applied using the proposed ASHP criteria questionnaire containing 102 specific questions related to the nosocomial use of amikacin by individual patients. The questionnaire contained six groups of questions: 1) Identification and basic demographic data, 2) Relevant data for the use of amikacin, 3) Justification of its usage, 4) Critical parameters of amikacin use, 5) Complications, 6) Measurement of results. Eight hospital specialist medical doctors were selected, including five in the area of infectious diseases, one surgeon, one nephrologist and one in critical care medicine. The questionnaire was e-mailed to the doctors and they were asked for their opinion about the appropriateness of the questions. They were to say whether the general concept seemed totally or partially adequate to the proposed process, what grade (0 to 10) they would give to each section, and if there were any perceived deficiencies, they could add, omit or modify individual questions. A second questionnaire containing the questions for which there had been no consensus based on the answers to the previous one was resent to the participants for consolidation. Results. Feedback revealed an agreement of 75% concerning the utility and appropriateness of sections 1 and 2. The section about the justification of amikacin usage was agreed on by 50%. There was a total agreement of 62% for the critical parameters of amikacin use, and a partial agreement of 37%. The complication of usage of the questionnaire was agreed upon by 50% of the participants, and positive measurement of the results was totally agreed on by 62%, and partially by 37%. The overall score for the questionnaire was 8.77 ± 0.25. Conclusion. The usage criteria for amikacin recommended by ASHP were validated by the Delphi technique for utilization in Brazilian hospital settings. The Delphi technique applied to validate a questionnaire instrument for monitoring the correct use of a specific strategic antibiotic indicated for the treatment and prophylaxis of serious antibiotic-resistant Gram-negative bacteria, proved to be a reliable and simple tool for designing guidelines and a consensus document for hospital use of antibiotics.
Increased prevalence of multiresistant Enterobacteriaceae (MRE) is often due to the indiscriminate use of antibiotics; though dissemination of these organisms by inappropriate hygienic measures is also a contributing factor [1] [2] [3] [4] . Temporary restrictive antibiotic policy, TRAP, uses an antibiotic control form containing a list of freely-available and of controlled antibiotics [1] [2] [3] [4] [5] . Controlled antibiotics are available for use only with prior approval by a consulting microbiologist or an infectiousdiseases specialist. Antibiotics not on this list are not available in most settings to prevent dissemination of MRE. After implementation of TRAP, the incidence of MRE decreased to <50% of the level before intervention. Even prior to implementation of TRAP, no new cases were detected from clinical samples. This was most likely a result of the screening procedures that were implemented, since intestinal colonization with MRE precedes detection of the same strains in clinical samples by about 10 days.
The Council for Appropriate and Rational Antibiotic Therapy (CARAT) is an independent, multidisciplinary panel of healthcare professionals, clinicians and scientists, established to advocate the appropriate and accurate use of antibiotics. The CARAT has developed seven criteria to assist healthcare providers in selecting the most appropriate and accurate treatment regimens: Evidence-based results, Therapeutic benefits, Safety, Cost-effectiveness, Optimal drug dose and duration, and Shorter-course, more aggressive therapy [6] .
Th e D e l p h i t e c h n i q u e h a s g a i n e d e x t e n s i v e popularity across many scientific disciplines as a method of inquiry [7] [8] [9] . There are numerous guidelines for using the Delphi technique, as well as many offshoots of this method [10] [11] [12] .
Measurement Validity: Concepts and Classification
Validation is a procedure for estimating the level of compliance of a model or measurement with reality [13] . There are several different forms and methods for evaluating validity. The classification proposed by Champagne et al. [14] , Polit & Hungler [15] and Contandriopoulos et al. [16] includes three different strategies for establishing measurement validity: content validity, criteria validity and construct validity. We prioritized this classification, especially content validity, because it has been widely applied in social welfare and healthcare programs.
Content validity is a judgment concerning how well the items selected to measure a theoretical construction represent all the dimensions of the concept being measured. [14] [15] [16] . The content validity of a variable can be finely tuned by breaking down its concept into as many dimensions as possible. The Specialist Consensus Technique can be used in this way [14] . The two main techniques for determining consensus are: The Delphi Technique and the Nominal Group Technique (NGT). We opted for the Delphi Technique.
Material and Method
Criteria. The instrument for validation of amikacin usage was constructed utilizing the criteria for use of amikacin established by the ASHP in 1989 [17] [18] [19] . A questionnaire with 102 variables, shown in Figure 1 , was prepared. Its content validation process utilized the Delphi technique, which consisted of: an initial questionnaire (round one), which served as an idea-generation strategy to uncover issues pertaining to the topic under study. To do this, the respondents, referred to as panelists, were asked to put forward as many relevant issues as possible in round one. Once analyzed, these responses served as a springboard for the rest of the Delphi process [19] . The feedback obtained in round one resulted in the formulation of a second questionnaire and again opinions were requested. Normally, in subsequent rounds, panel members are provided with their own responses as well as those of the other panelists, and he or she is asked to reconsider and (if he or she wishes) change the response in the light of other panelists' responses. This continues in subsequent rounds until consensus is reached [20] . This process is best described as multi-stage, where each stage builds on the results of the previous one. We used two rounds of questionnaires that were sent by email to eight selected medical specialists who are involved daily with hospital antibiotic prescriptions. The following specialists were included: five in the area of infectious diseases, one surgeon, one nephrologist and one critical care medicine doctor. The questionnaire was e-mailed to these doctors and we initially asked them to give their opinion about the appropriateness or not of the questions, grade their degree of adequacy using a score system ranging from 0 to 10, and give specific suggestions for exclusion, addition or modification of the items in the questionnaire. A second questionnaire containing the questions for which no consensus was reached resulting from the answers to the previous one was re-sent to the participants for consolidation. All participants signed the inform consent prior to receiving the questionnaire. Each criterion of amikacin usage resulted in one or more questions that composed six sections of data. Section 1 included identification and demographic data, section 2 included data related to the usage of amikacin, and sections 3, 4, 5 and 6 were specific for each criterion of amikacin usage: reason for use, critical indicators of the process, complications and measurements of the results. In order to validate our questionnaire, we designed an additional one for specific evaluation (Figure 2 ). In this additional questionnaire, the participants had to indicate if the section was totally adequate, partially adequate or inadequate. Scoring ranged from 0 to 10. At the end of the first round, a consolidated result of the items for which there was no consensus was re-mailed to the participants. Consensus was indicated whenever the section obtained an evaluation score greater than seven, and the specialist did not consider it inadequate. This study was conducted from July to December 2004.
Results
All eight specialists agreed to take part in the study and completed the two rounds of the questionnaire. Consensus was obtained after the second round of evaluations. None of the specialists disagreed with the overall concept of the instrument. As noted in Figure 3 , in sections 1 and 2, an agreement was achieved by 6 out of 8 (75%) of the specialists. A reason to use amikacin had the concordance of half of the specialists. Critical indicators for use of amikacin were considered absolutely adequate by five of them (62%). Also, the result measurements of uses of amikacin were absolutely agreed on by 62% of the specialists and 37% considered them partially adequate. Complications were agreed on by 50%. Table  1 presents the average score attributed by each specialist.
Discussion
Overuse and misuse of antibiotics has contributed to an increase in bacterial resistance patterns, which may differ by locality [2;21-24] . The Delphi technique provides an opportunity for experts (panelists) to communicate their opinions and knowledge anonymously about a complex problem, to see how their evaluation of the issue aligns with those of others, and to change their opinion, if desired, after reconsideration of the team's findings. The work continues over a series of interactive rounds, until consensus or stability is reached about the problem at hand [7] . This technique was utilized to validate the criteria to use amikacin in a university hospital in Bahia, Brazil
These criteria are designed to help guide healthcare practitioners in the use of antibiotics whenever they are appropriately indicated. We addressed issues of appropriate criteria for amikacin use in hospitalized patients. The identification section's purpose is to retrieve data that could later be correlated with gender, locality or specific patient group. The doctors in our study suggested to include an open question about initial diagnosis, final diagnosis, patient's weight and information about surgical procedure. The variable race was not replaced by pregnancy and breastfeeding, as suggested, because it would not make any sense. In section 2, several suggestions were made, such as revision of the definition and criteria of nosocomial infection, inclusion of topographic localization of the infection, specification of the reason for the therapeutic choice, and if it was based on the susceptibility pattern of the bacteria isolated in the hospital. In section 3, the main suggestion concerned the quality control issues of the microbiology laboratory. Also, information about the source of the culture and its relation to the topographic area of infection was suggested. Length of hospitalization was initially thought to be important information requested as justification for the use of amikacin by one of the specialists. However, it was discarded by all panelists in the second round. In section 4, there was an agreement that the duration of therapy should be greater than 7 days instead of 14 days. The reason for that was the knowledge that 90% of infections treated with amikacin resolve within 7 days. The suggestion to replace the question about hemodialysis for dialysis was accepted because a patient can take amikacin in situations other than hemodialysis procedures. The requested inclusion of a question about antipyretic usage was incorporated as an observation in the question related to fever reduction, as it could influence the results. In section 5, there was a consensus about the inclusion of the amikacin dosage schedule, informing if there was a single daily dosing or with intervals of 12 hours. This was incorporated into section 2 as an open question.
In section 6, substitution of the term 'source of infection' for 'topography of the infection' was requested; definitions of clinical cure and bacteriological cure were also requested. The average grade given by the specialists for each section fulfilled the consensus criteria established by the investigator. Only two changes in the criteria were proposed by the specialists: altering the duration of the treatment from 14 to 7 days, plus inclusion of a single daily dosing of amikacin. These proposals reflect the updating of the criteria indicated by the ASHP; they also follow recommendations that the criteria for drug use must be up to date and should reflect current medical practice standards [25] .
This study had some limitations. Although the database search was extensive, we may have overlooked one or more relevant questions due to a lack of clinical data from the hospital to justify specific needs for particular information. Another limitation is that the Delphi group consisted of experts (academic and practitioner) of various professional specialties who are routinely prescribing antibiotics. Their familiarity, or not, with current opinion, as expressed in the published literature, could have influenced the agreement between the determinants identified in such literature and their own opinion, producing more apparent agreement than there was in reality. This is a particular problem in the Delphi technique, because it selects specialists to construct guidelines and specific recommendations. There is a paucity of research that provides follow-up data to see if Delphi findings are substantiated in real situations, regardless of the area under investigation. In Bowles's (1999) review of the use of the Delphi technique in nursing and allied health literature, only four such studies were identified [19] . This corroborates the fact that there has been little written on the enhancement or sequential validation findings from these expert panels.
The Delphi technique as an exploratory research method provides a platform for future research, but it is only one step in knowledge development, and its findings have certain limitations [11, 26, 27] . Delphi studies are actually research exercises held outside the context of real life. They have the potential to provide valuable information, yet the fact that few researchers have taken further steps to support or refine their findings is a threat to the applicability, or external validity, of the results. Strengths of the method may be viewed as limitations by some, depending on the person's overall view of credible knowledge. For example, anonymity and release from peer pressure could lead to lack of responsibility and accountability for responses [28] . Defining experts can also be problematic and arbitrary [27] . In Keeney's et al. (2001) critical review of the Delphi method, the definition of expert ranges from 'informed individual' to 'specialist in the field' and to 'someone who has knowledge about a specific subject' [7] .
Although increased bacterial resistance to antibiotics has several causes, two key factors are the overuse and misuse of antibiotics [6;29-32] . Antibiotics are frequently prescribed for indications in which their use is not warranted, or an incorrect or suboptimal dose of antibiotic is prescribed. Indeed, to transfer the responsibility to a panel of experts, or even better, to those in the hospital who are routinely dealing with antibiotic use is possible and can become a strong policing mechanism and recommendation when everyone participates in the process to construct the instrument. The criteria for usage of amikacin recommended by the ASHP were validated by the Delphi technique for utilization in Brazilian hospital settings. Changes in the duration of the treatment from 14 to 7 days, and the inclusion of a single daily dosing of amikacin were proposed by the eight specialists. The ASHP recommendation for the use of amikacin in nosocomial settings should be validated for each individual hospital and adapted to its own reality.
